This study looks at the link between the patterns of trade-revealed comparative advantage and net inward foreign direct investment in five developed countries: the United Kingdom, the United States, Japan, France, and Italy. It thus extends earlier work by Maskus and Webster (1995) who analyzed two countries, the United Kingdom and South Korea. Despite assertions in the literature that market access is the primary motive for foreign direct investment flows among developed countries, this study shows that there is a significant role for comparative advantage in determining inflows of foreign direct investment in developed countries, especially in the services industry.
Introduction
This paper investigates empirically the link between the patterns of trade-revealed comparative advantage and net inward foreign direct investment. It extends an earlier study by Maskus and Webster (1995) in order to improve the robustness of their findings. This extension is important given the relatively scarce evidence on the positive link between comparative advantage and foreign direct investment (FDI). More specifically, in their study, Maskus and Webster related FDI factor intensity to the underlying factor abundance of the host country. They did this by computing the factor contents of net inward FDI (inflows -outflows) for the United Kingdom (UK) and South Korea and the rank correlation of factor contents of FDI and factor contents of net exports (exports-imports). They found that there was a statistically significant positive relationship between the patterns of revealed comparative advantage and net inward FDI.
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The rest of this paper is structured as follows. Section 2 discusses the background of the study and provides a literature review. This is followed by a discussion of the analytical framework and the data in Section 3. Section 4 reports and discusses our findings. Finally, Section 5 offers concluding remarks.
Background and literature review
In the last two decades, developed countries accounted for the bulk of world foreign direct investment flows. In 1989, for example, they shared approximately 97% of global FDI outflows and 83% of inflows (United Nations 1991). More recently, the share of developed countries was lower but still more than twice the share of developing countries. In 2001, developed countries accounted for around 94% of world FDI outflows and 68% of inflows (United Nations 2002). Earlier, Dunning (1993) observed a significant change in the pattern of foreign investment within developed countries themselves. In particular, he noted that foreign investors within these countries had shifted their location of interests from countries traditionally rich in resources, such as Canada and Australia, to top manufacturing countries such as the US and Continental Europe.
Given the similarity of developed countries in terms of factor endowments such as labor and capital goods, these two observations appear to suggest the significance of motives other than those based on factor proportions theory in determining the global flows of FDI. In contrast, the early theory of the firm approach to the determinants and motivations that lead to the establishments of multinational corporations (MNCs) through FDI arrives at a different conclusion. As Dunning (1981) explains in his Ownership, Location, and Internalization (OLI) paradigm, in order to be able to compete in foreign terrains, MNCs must first have certain competitive ownership advantages such as better production processes, trademarks, or patents that national firms do not possess. In addition, there must be locational advantages from operating in foreign countries in order to supply their market directly rather than through exports. For example, a locational advantage can be in the form of a lower production cost due to lower wages or costs of raw materials or agglomeration economies (Wheeler and Mody 1992) . Likewise, Buckley and Casson (1976) argue that firms search for cost minimizing production locations according to comparative advantage. Therefore, in this case, there will be a positive correlation between the pattern of inward FDI and the underlying pattern of the host country comparative advantage. 3 Lastly, the establishment of foreign affiliates must be a reflection of the higher costs in alternative contractual arrangements including licensing or partnership relative to internalizing a foreign subsidiary (Buckley and Casson 1976; Caves 1982) .
The more recent literature takes a general-equilibrium approach and divides foreign direct investment into vertical and horizontal FDI. The vertical model of multinational firm originates from the work of Helpman (1984) , while Markusen (1984) started the early horizontal model. Markusen (1997 Markusen ( , 2002 unified the vertical and horizontal models into what has been referred to as the knowledge-capital (KK) model. In a vertical model, production processes are assumed to be separable into parts that can be located in different geographical locations. For example, developing countries abundant in low-skilled labor will be targeted as the location for low-skilled labor intensive activities to produce goods or intermediates to be shipped back to the parent firms located in high-wage countries abundant in high-skilled labor. In this case, factor abundance is an important determinant of inward FDI.
In a horizontal model, on the other hand, a firm would establish multiple plants producing the same products in different locations in order to service local markets directly rather than through exports. Usually, the reason is to avoid trade barriers or high transportation costs. In other words, the main motivation of this type of FDI is market access rather than finding low-cost location, resulting in no correlation between comparative advantage and inward FDI.
The synthesis of the horizontal and vertical models into the knowledge-capital model provides the additional insight that affiliate production of horizontal multinationals would be most important for countries with relatively similar factor abundance and size. Therefore, one may expect that FDI flows between developed countries involve horizontal multinational corporations rather than vertical ones and, thus, are guided more by market access than by comparative advantage motivation. Which model explains the data best is then an empirical question. Brainard (1997) finds that less than 13% of US foreign affiliates' production is shipped back to the home country and that foreign affiliates located in the US sent no more than 2% of their output back to their home countries. This evidence is a strong indication against a significant role for vertical FDI. Carr et al. (2001) as well as Blonigen et al. (2003) find that US affiliate productions in non-developed countries are complements to trade, which is consistent with vertical FDI. On the other hand, US affiliate productions in developed countries are substitutes to trade, which is consistent with horizontal FDI. In their review of the literature, Markusen and Maskus (2002) assert that most FDI is of the horizontal type, that is, FDI tends to flow among countries with similar relative endowments.
On the other hand, much less evidence has been found in support of vertical FDI, which is motivated more by relative factor endowments. Exceptions include Davies (forthcoming) and Braconier et al. (2005) who, in a large sample of developed countries, do find some evidence of a vertical motive in MNC operations. Similarly, Yeaple (2003) cautions that the literature might move a little too fast to the conclusion that comparative advantage motives matter little for FDI. In particular, he emphasizes the need for more work relating host country factor endowments and the factor intensity of FDI in the spirit of Maskus and Webster (1995) .
Analytical framework and data
This paper follows Maskus and Webster's (1995) analytical approach by relating a measure of which factors of production are the sources of comparative advantage and a measure of which factors of production are used relatively more intensively by FDI. Both of these measures are constructed using the well established techniques of factor content analysis in the spirit of the Heckscher-Ohlin-Vanek (HOV) theorem. The theorem starts with the following identity:
where T c , Q c , and C c are n × 1 vectors of the amounts of net exports, output, and consumption, respectively, of a country c; n denotes the number of goods that are internationally freely mobile. Thus, the above identity simply states that a country c trades the part of its production that is not consumed. Assume identical homothetic preferences and free and frictionless trade with perfectly competitive markets for goods and services. Then, C c can be defined as a constant 
Let A be an m × n input-output matrix of any country where m denotes the number of production factors that are internationally perfectly immobile. In other words, a mn , an element of A from row m and column n, represents how much of a factor m is needed to produce one unit of output in sector n. Then, F c = A c T c is the vector of country c's factor content of net trade which indicates how much skilled labor, unskilled labor, capital, and so forth the country's net exports contain.
Let V c and V w denote the m × 1 vectors of factor endowment for country c and the world, respectively. Assume that every country uses identical constant returns to scale technology and factor prices are equalized across countries. Then, A c = A c = A, and, by definition, V c = AQ c and V w = AQ w . Therefore, pre-multiplying equation (1) and substituting equation (2) into the result yields a vector equation for country c with its kth element given as:
Equation (3) is the essence of the HOV theorem. The left-hand side is the trade revealed factor endowments predicted by the theorem. If it is positive, then country c is revealed to be abundant in factor k. The right-hand side is the true relative factor endowment. If it is positive, then country c is truly relatively abundant in factor k. Following Corvers and Reininga (1998) , rearranging equation (3) yields the following inequality that has to be satisfied for country c to be revealed as more abundant in factor k than in factor k , F kc /V kw > F k c /V k w . 4 Pre-multiplying equation (2) with A, incorporating the definitions of V, and substituting the result into the previous inequality yields:
where F C kc is the contents of factor k in domestic consumption. Intuitively, equation (4) states that if the ratio of the factor content of net trade to the factor content of domestic consumption for a production factor k is larger than the same ratio for production factor k , then, in country c, factor k is revealed to be more abundant than k . In other words, the rank order of the factor content of ratios of net trade relative to consumption indicates the revealed relative factor abundance of the production factors within country c. The larger the ratio, the more abundant is the factor.
Similarly, we can assess the location of inward FDI using its factor content (Maskus and Webster 1995) . The basic idea is to measure where inward FDI is concentrated in terms of factor intensity. Is it more concentrated in industrial activities that are intensive in high-skilled workers and capital, or is it more focused on activities intensive in low-skilled workers and natural resources?
In other words, we want to measure the link between the factor content of net exports (relative to consumption), which 'reveals' which factors are relatively abundant, and the factor content of inward FDI, which shows whether such investment is focused on industries intensive in the use of abundant factors. Because of the possibility of unaccounted intra-industry FDI patterns due to the use of highly aggregated FDI data, Maskus and Webster (1995) suggest the use of net inward investment, inward less outward, in computing the factor contents of FDI. In addition, because some industries may have higher volumes of investment than others, they also suggest scaling the computed factor contents of FDI with the factor contents of domestic investment in each sector.
Denote F * kc and F I kc as the total contents of factor k in net inward FDI and domestic investment, respectively. Then, factor k is used more intensively in inward FDI than factor k if the following inequality holds:
In the analysis below, we compute and compare the factor contents of net trade and a measure of FDI according to equations (4) and (5). We use three measures of net inward FDI, which differ with respect to the time period considered: one-year FDI flows (short run), four-year accumulated FDI flows (medium run) and FDI stocks (long run). 5 Furthermore, following Maskus and Webster (1995) , we compute net exports and net inward FDI for (A) All Economic Activity (which includes all sectors), and separately for (B) Excluding Services (which includes only the agricultural and manufacturing sectors) and (C) Services. 6
Data
To compute the factor content of net exports for each country we use the OECD InputOutput Database which is part of the STructural ANalysis (STAN) project conducted by the Economics Analysis and Statistics Division of the OECD Directorate for Science, Technology, and Industry. This database provides the 1990 input-output matrices as well as export, import, output, and consumption vectors for each of the five countries being studied. 7 The OECD STAN database also provides us with data on sectoral Gross Fixed Capital Formation (GFCF) which we use to scale net inward FDI. 8 The foreign direct investment flows and stock data for all countries are obtained from World Investment Directory 1992 , Volumes I, 1993 (United Nations 1993 . This publication reports FDI statistics for the 1987-1990 period for Italy, Japan, and the United States, and of the 1986-1989 period for France and the United Kingdom.
The labor skill data were taken from OECD Data On Skills: Employment By Industry and Occupation, another project of the OECD Directorate for Science, Technology and Industry. This project provides occupation data disaggregated into four types: Whitecollar high-skill, White-collar low-skill, Blue-collar high-skill, and Blue-collar low skill. For France, Japan, and the US the data period is 1990, for the UK it is 1986, and for Italy it is 1991. 9 Based on the input-output and employment data, we construct measures for 12 different factors of production representing natural resources (Agricultural Resources, Mining and Quarrying-Energy, and Basic Metal), capital (Fabricated Metal, Machinery-non-Electrical, Office and Computing Machinery, Electrical Apparatus, and Radio, TV & Telecommunication) and labor (White collar -high skilled, White collar -low skilled, Blue collar -high skilled, and Blue collar -low skilled). We attempt to use measures of factors of production as similar as possible to the ones used in Maskus and Webster (1995) in order to facilitate a more direct comparison of the findings. In the end, we are limited by the level of detail in the data we use. For a more detailed explanation of the variables and data processing steps please consult the Data Appendix.
Results
This section discusses the results from applying equations (4) and (5) separately on the corresponding data from each of the five countries in our sample, the United Kingdom, the United States, Japan, France and Italy. We summarize the findings in two types of tables. The first type provides computed values and rankings of factor contents of net exports and net inward FDI based on one-year flow data, four-year accumulated flows and FDI stocks. The second type provides rank correlation coefficients of the factor contents of net exports and the measures of net inward FDI. In each case, we assess the statistical significance of the correlation coefficients. We can also compare the absolute values of the coefficients in order to gain some insight into the relative strength of the correlations across the different measures of FDI, industries and countries. Note, however, that this information is as much as we can say about the economic significance of our findings given the type of analysis conducted. 10 To save space and facilitate cross-country comparisons, this section focuses on the rank correlations. We will start, however, by discussing the factor content table for the UK. This will provide an understanding of what data are underlying the correlation coefficients and help facilitate an intuitive understanding of some of the results. Moreover, since the UK is one of the two countries analyzed by Maskus and Webster (1995) , we can compare our results directly to theirs. In order to avoid a tedious discussion of each country's raw data, we relegate the factor content tables for the other four countries to the appendix and refer to them only when necessary. Table 1 summarizes the computed values and rankings of UK factor contents of net exports (column 2), net inflow of FDI for one year (column 3), accumulated flows of net inward FDI over four years (column 4) and the stock of net inward FDI (column 5). These values allow us to identify in which factors of production the UK is a net exporter and a net recipient of short-, medium-and long-term FDI, respectively.
Factor contents of net exports and net inward FDI for UK
Looking at the second column of Table 1 , we observe that the UK is a net importer of all factors since all factor content values are negative regardless of the sectoral grouping. While these observations are consistent with Maskus and Webster's (1995) findings for 'All Economic Activity' and 'Excluding Services', there are discrepancies for 'Services'. Specifically, under 'Services', Maskus and Webster find that the UK is a net exporter of factors such as energy and machineries. We believe that these discrepancies are likely a result of our less detailed Input-Output table rather than the different years that we use (1990 in our case and 1989 in Maskus and Webster). 11 For example, Maskus and Webster show that under 'Services', the UK is a net importer of coal and a net exporter of oil and natural gas. The value of the factor requirement for coal is, however, significantly higher, so that if we combine coal, and oil and natural gas into a single factor, 'Mining and Quarrying, Energy' as used in our less detailed Input-Output table, the UK appears as a net importer of them as shown in Table 1 under 'Services'.
Our main interest is in how the relative differences in factor requirements for net exports vary with the relative differences in factor requirements for net inward FDI. The figures in parentheses in Table 1 represent the rank of each factor in terms of factor requirements. Under net exports and for 'All Economic Activity', 'White-collar, low skilled', 'Mining and Quarrying, Energy' and 'White collar, high-skilled' are the top three ranked factors, indicating that the UK is relatively abundant in these factors relative to factors such as 'Office and Computing Machinery', 'Basic Metal', and 'Radio, TV & Telecommunication', which occupy the bottom three. In terms of FDI, the relatively high ranked factors for 'All Economic Activity' include 'Mining and Quarrying, Energy', 'Electrical Apparatus' and 'Office and Computing Machinery'. Ranked at the bottom are 'Agricultural Resources', 'Fabricated Metal', and 'Blue collar, low-skilled'. Overall, for the whole economy, the relationship between revealed factor abundance and each pattern of FDI appears to be weak. Although there is a higher concentration of net inward FDI in activities intensive in the use of energy natural resources, which are revealed to be abundant, net inward FDI tends to be focused on non-basic capital intensive activity (Machineries and Electrical Apparatus), which is revealed to be relatively scarce. The exclusion of services from the analysis also shows a similarly weak match between revealed comparative advantage and inward FDI. However, the service sector alone seems to show a stronger fit. For example, net inward FDI in 'Services' is focused on capital intensive activities which are revealed to be abundant by the factor contents of net exports in services. Furthermore, net inward FDI is less focused on activities intensive in the use of relatively scarce labor.
Rank correlations -comparisons across countries
For a more formal analysis of the relationship between net exports and our measures of short run, medium run, and long run FDI, Table 2 provides rank correlation coefficients between them for all five countries. The rank correlation is a simple summary measure based on the relative rankings as provided in Table 1 for the case of the UK and in Appendix Tables A1-A4 for the other countries. Focusing first on the results for the UK, as reported in the second column of Table 2 , we find a rather weak relationship between comparative advantage and net inward FDI, in particular for one-year FDI. For 'All Economic Activity', the relationship is only statistically significant and largest for the medium-run FDI measure. While for services and non-services activities separately, the correlation remains smallest for oneyear FDI flows, none of the coefficients are statistically different from zero. Likewise, while the coefficients are generally larger for services, they are not significant.
Since Maskus and Webster (1995) , using only one-year FDI flows, find a positive correlation between revealed factor abundance and FDI in all sectors, our results are somewhat different, although we identify a weak positive correlation for accumulated FDI for the whole economy. Our results are, however, consistent with those of Nachum et al. (2000) who find a significant positive correlation between UK outward FDI and her revealed comparative advantage. As noted earlier, a positive correlation between outward FDI and factor abundance is equivalent to a negative correlation in our analytical framework. Since Nachum et al. (2000) use a gross instead of a net measure, it is quite likely that the correlation that they find would turn out to be smaller if net FDI were used. 12 Turning next to the United States reveals an interesting pattern. The correlation between revealed comparative advantage and FDI is generally stronger using the short run rather than the medium or long run measures of FDI, both in terms of the size of the coefficients as well as in terms of statistical significance. It is weakly significant for the economy as a whole, but strongly significant for 'Services' only using one-year FDI flows. The significance disappears for 'All Economic Activity' with the mediumand long-run FDI measures, and for 'Services' only with the long-run measures. For non-service sectors, the correlation is never significant.
Such a weak correlation is consistent with the findings of Feliciano and Lipsey (2002) . In particular, they find that foreign acquisitions and new establishments in the US manufacturing industry were more likely to occur in sectors in which the US has a comparative disadvantage while the investing country has some comparative advantage in exporting. Lipsey (2000) also finds significant evidence that the manufacturing sectors in which the US has comparative disadvantages, such as apparel and textiles and stone, clay and glass products, were more likely to have higher shares of inward FDI production than outward FDI. These as well as our findings are consistent with a market-access motive of FDI in non-services.
The strong positive correlation between factor abundance and net inward FDI in services is even more pronounced for Japan. While the size of the correlation becomes smaller as the FDI time horizon rises, statistical significance remains for all measures. For 'All Economic Activity' as well when excluding services, none of the coefficients are significant, although it is interesting to note that there is a fair number of negative signs. They may indicate a possibly reversed link between factor abundance and net inward FDI. In particular, such a negative correlation can be interpreted as a positive correlation between Japanese net outward FDI and its comparative advantage. This is consistent with existing evidence. Dunning (1986, 103-18) , for example, finds that Japanese manufacturing affiliates in British industry imported 58% of their supplies. Approximately 90% of these recurrent imports came from Japan. Such high import ratios were necessary due to the tendency of Japanese affiliates' products to be based on Japanese specifications and were originally designed with the Japanese market in mind. 13 In addition, Caves (1993) notes that US trade restrictions boosted Japanese outward FDI to the US and certain East Asian Countries for building them up as Japanese export platforms. Another possible explanation to Japan's negative correlations is that they may reflect the effects of sectors that have historically had high barriers to both imports (trade) and inflows of investment. 14 France exhibits a similar correlation pattern. The correlation in 'Services' is always significant, although there is no discernible difference in the size of coefficients across the different measures of FDI. In addition, the correlation is strong and statistically significant for 'All Economic Activity' in the case of FDI stocks only. It turns out that in the service sector, France is a net exporter of all factors and, in the long-run, a net recipient of FDI in all factors but basic metal. 15 Net inward FDI tends to be most focused on activities that use agricultural resources and low-skilled blue-collar labors that are revealed to be relatively abundant. Net inward FDI is less focused on relatively scarce factors such as mining and quarrying and non-electrical machinery. Fontagne and Pajot (1997) find that French FDI outflows increase French exports of inputs and complementary final products to French affiliates abroad. At the same time, inflows of FDI in France were usually aimed at gaining entry to the European market. The first observation implies a negative correlation between the factor contents of France's net inward FDI and net exports, while the second implies a positive correlation. The net result seems to be consistent with the low correlation we find for the agriculture and manufacturing sectors.
The results for Italy, in the last column of Table 2 , show strong correlations between revealed comparative advantage and net inward FDI for all sectors, services and nonservices in the medium and long run, except that the correlation coefficient becomes insignificant for services in the long run. In contrast, no coefficient is significant when using a one-year FDI flow, again illustrating the potential pitfalls of using only this measure of FDI for analysis. Moreover, unlike for any of the other countries discussed, the correlation coefficient is not only higher for non-service than for service sectors, but quite high in absolute terms.
The all-sector results summarized in Table A4 indicate that Italy is a net exporter of the services of all factors except natural resources and blue-collar high-skilled labor. More importantly, both long-term and medium-term net inward FDI tend to avoid activities with intensive use of scarce factors and to be more concentrated in activities that use abundant factors such as capital more intensively. For example, four of the six measures of capital (basic metal, fabricated metal, non-electrical machinery, office and computing machinery, and radio, TV and telecommunication equipment) receive high rankings in both relative abundance and relative intensity of inward FDI. The factor services of which Italy is a net importer occupy the three lowest ranks in terms of the factor intensity of net inward FDI. The finding for Italy's non-services sectors appears to be consistent with the idea of inward FDI aimed at establishing an export base to access the European market. Given the high correlation coefficient (0.727 is the highest recorded correlation of all), this subsequent export motive is quite significant economically.
Looking across the columns in Table 2 , one can see that the relationship between the patterns of comparative advantage and net inward FDI is remarkably consistent in services, at least for the medium run measure of FDI, flows accumulated over four years, for all countries but the UK. It is somewhat weaker, though discernible, for the short and long run FDI measure. Non-services sectors exhibit a significant correlation between factor abundance and factor usage in net inward FDI only for Italy. This lends support to the hypothesis that comparative advantage is a strong determinant of net inward FDI in services, while the market access motive dominates in manufacturing in developed countries.
The results also underscore that studies based on only one year of FDI flow data may fail to provide an accurate picture of this relationship. However, note the strong correlations between factor abundance and short run FDI for the US and Japan. They are not only strongly statistically significant, but also economically large. This is consistent with evidence from a number of studies which find that (short run) exchange rate fluctuations are important determinants of FDI in the case of these two countries (Dunning 1993; Blonigen 1997) . In addition, Bayoumi and Lipworth (1998) find that since the early 1980s, Japanese outward FDI had exhibited significant cyclical patterns which they attribute partly to the movements in the Japanese currency.
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Conclusion
Traditional theories of multinational corporations look at foreign direct investment as a response to international differences in factor abundance. However, such a view seems to be contrary to recent findings such as the large concentration of FDI flows among developed countries similar in factor endowments. In a recent survey, Markusen and Maskus (2002) note that there exists little empirical evidence that formally tests the hypothesis that the patterns of FDI inflows vary according to factor endowments. They also note that Maskus and Webster (1995) is one simple exception. In this paper, we extended their study by examining four additional developed countries, constructing FDI measures that are more appropriate for long-run analysis, and using better data with a more uniformly defined technological matrix, trade, and production variables.
Overall, our results suggest that comparative advantage is an important determinant of FDI even for developed countries. However, the link varies in scope and size across countries. When we split the economy into services and non-services, the relationship between factor abundance and factor intensity of FDI is much stronger in the service industry than in agriculture and manufacturing. In fact, except for Italy, we do not find any significant evidence that the factor contents of net exports and net inward FDI are positively correlated for the non-services sector. That is, FDI in the agriculture and manufacturing sector largely appears to be motivated by market access motives rather than factor cost reasons. In light of this finding, it is quite unfortunate that the bulk of empirical studies of FDI only look at the manufacturing sector. 16 It suggests that studies that cannot find any relationship between comparative advantage and FDI flows might not be looking in the right place.
Our analysis also reveals that there is no clear pattern of how such a relationship varies by the way the FDI measure is constructed. In particular, for Japan and the US, there is a stronger match between revealed comparative advantage and the short-run FDI measure while, in the other three countries, the match is stronger when the medium or long-run measure of FDI is used.
Our study can be extended in two important directions. First, significant insights can be gained from conducting a more careful construction of revealed factor abundance and revealed location of FDI using bilateral data. This requires the computation of factor contents based on bilateral trade as done in Davis and Weinstein (2001) or Debaere (2003) . In addition, it will also require the computation of factor contents of bilateral net inward FDI, paying careful attention to the use of the correct technology matrix separately for outflows and inflows. Secondly, as indicated by the comparison of our findings with Maskus and Webster (1995) , a potentially rewarding exercise would be to construct longer-term measures of trade flows similar to our accumulated FDI flows in order to assess the robustness of the revealed factor abundance in certain countries. Needless to say, the most difficult aspect of these two extensions is on getting the right data. 3. An early alternative approach such as Mundell (1957) argues that when there are significant barriers to trade based on the Heckscher-Ohlin-Vanek principle, FDI would rise in order to 'jump' the tariff barrier. This implies that the relationship between comparative advantage and the location of FDI is the reverse of the firm-specific advantage argument. 4. Rearranging equation (3) 
The left-hand side still measures the trade-revealed factor abundance for country c in terms of factor k and provides the basis for the inequality condition for the relative abundance of factor k with respect to k . 5. United Nations (1993) reports stocks of net inward FDI for each country. The actual definition of the 'stock' data varies from country to country. Some countries such as the US and France obtained their stock data from surveys of companies using book value and/or market value of the capital stock. Other countries such as Japan and Italy use long-run accumulated flows with different accumulation periods and depreciation allowances. Due to these differences in the stock definition, we also construct the second (medium-run) measure of FDI flows by accumulating four years of flows on or before the year of the export data. See the data appendix for more details on FDI stock. 6. There are 36 sectors based on the International Standard Industrial Classification (ISIC, Rev 2) provided in the Input-Output tables. 'Services' contain the following sectors: Electricity, Gas and Water, Construction, Distributive Trade, Transport and Storage, Communication, Finance and Insurance, Real Estate, Restaurants and Hotel, and Other Services. 7. Davis and Weinstein (2001) summarize the reasons why we should use an individual country's technology matrix rather than adopting the assumption of identical technologies and explain some desirable properties of more uniformly defined data. 8. We generally use four and 11 years of accumulated GFCF to construct medium-and long-run domestic capital stock. For France, however, the available GFCF series at the desired aggregation level dictates the use of three years of data (1987) (1988) (1989) . 9. Since aggregate skill levels change only very slowly over time, our results should be unaffected by the slight differences in the time of data coverage. 10. We emphasize, as do Maskus and Webster (1995) , that this is not a full analysis of the determinants of factor contents and that a regression analysis is well beyond the scope of this paper. We leave that for future research. 11. Unfortunately, the STAN database we use only provides UK technology and trade data for 1990, while the United Nations FDI statistics for the UK are only available for 1989. 12. It is also possible for the patterns of inward FDI to dominate completely the outward patterns, resulting in Maskus and Webster's (1995) findings. 13. Bayoumi and Lipworth (1998) also argue that Japanese FDI outflows led to a short-run increase in Japanese exports since the new facilities in the foreign locations usually required Japanese capital goods. 14. We thank an anonymous referee for pointing out this explanation to us. 15. See Table A3 . Notice also that for the service sector, France is a net source of FDI in all but one sector for stocks, but is a net recipient in all sectors of the single year FDI flow. This illustrates the high variability of FDI flows and provides an indication of the possible inconsistencies in factor content analysis based on short-run data. 16. This is made worse by the fact that around 60% of developed countries' FDI flows are in the services sector.
Data on domestic gross fixed capital formation (GFCF) and capital stock (defined as a simple accumulation of the last 10 year GFCF) were obtained from the OECD InterSectoral Database (ISDB) . Since the data are more disaggregated than the technology matrix, we aggregate the GFCF data appropriately. The data periods are matched as closely as possible to the availability of the FDI data.
The labor skill data are taken from OECD Data On Skills: Employment By Industry and Occupation, an internal project of the OECD Directorate for Science, Technology and Industry. This dataset provides the number of workers in each industry categorized into four types: White-collar high-skill (legislators, senior officials and managers, professionals, technicians and associated professionals), White-collar lowskill (clerks, service workers, shops and sales workers), Blue-collar high-skill (skilled agricultural and fishery workers, craft and related trade workers), and Blue-collar lowskill (plant and machine operators and assemblers, elementary occupations). For the US, Japan and France, the data period is 1990, for the UK it is 1986, and for Italy it is 1991. The labor input requirements for each category were computed indirectly through the labor requirement per 1 unit value of the intermediate input. 
UK
US
The United States data are the most complete among the countries in the sample. In particular, only in the US FDI data are the values of foreign investment in mining and quarrying separately available for the energy and non-energy sub-sectors. Inward and outward stock data are obtained through quarterly and annual surveys and the disaggregated data are reported at historical cost.
Japan
There are no GFCF data for the whole economy in the OECD's ISDB database. As an alternative, we use consumption of fixed capital. However, the reported fixed capital consumption data is not disaggregated enough for important manufacturing sectors such as chemical, office machinery, electronics, motor vehicles, and hotel and restaurant. Fortunately, there is a detailed GFCF data set for the manufacturing industry published in OECD's STAN Database for Industrial Analysis 1974 Analysis -1993 . We then use STAN GFCF data to break down the more aggregated values of consumption of fixed capital.
For labor skills data, sectors such as pharmaceuticals, electronics, aircraft, retail trade, insurance, and international services are not disaggregated. Since there is no other alternative to break down the aggregated information, we aggregate the technology matrix in computing labor use related to the above sectors.
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France
The available data on flow and stock of FDI are from the period of 1986-1989 and 1989 , respectively. The stock data are collected through annual surveys, in which for inward stock the surveys cover all foreign affiliates in France and for the outward stock the surveys cover large French Transnational Corporations. The disaggregated FDI stock data are reported at book values.
The accumulated flow of net inward FDI is constructed by accumulating net inflows of FDI in 1987 FDI in -1989 to match the availability of GFCF data. More significantly, the OECD's GFCF data for mining and quarrying are missing and thus substituted with investment in machinery and equipment data for the respective sectors obtained from OECD's Industrial Structure Statistics: Core Data, Vol. 1, 1998, p. 101.
Italy
FDI stock data are calculated by accumulating FDI flows to the last known stock of 1988 (estimated at market value), with adjustments for price changes and exchange rate changes. FDI stock data for certain sectors such as metals and mechanical equipment manufacturing, and transport and storage are less disaggregated than in other countries. As a result, we aggregate the input-output coefficients during the computation of factor content of FDI. 
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